The integrated object view of visual working memory (WM) argues that objects (rather than features) are the building block of visual WM, so that adding an extra feature to an object does not result in any extra cost to WM capacity. Alternative views have shown that complex objects consume additional WM storage capacity so that it may not be represented as bound objects. Additionally, it was argued that two features from the same dimension (i.e., color-color) do not form an integrated object in visual WM. This led some to argue for a "weak" object view of visual WM. We used the contralateral delay activity (the CDA) as an electrophysiological marker of WM capacity, to test those alternative hypotheses to the integrated object account. In two experiments we presented complex stimuli and color-color conjunction stimuli, and compared performance in displays that had one object but varying degrees of feature complexity. The results supported the integrated object account by showing that the CDA amplitude corresponded to the number of objects regardless of the number of features within each object, even for complex objects or color-color conjunction stimuli.
Introduction
Visual working memory (WM) is a temporary buffer that can maintain a limited set of items in an "online" state. Although visual WM capacity is limited to 3-4 objects, there are robust individual differences in its capacity that correlate with attentional control, fluid intelligence and scholastic aptitude (Cowan et al., 2005; Vogel, McCollough, & Machizawa, 2005) indicating that WM plays an important role in guiding behavior. Thus, understanding how WM works and how it interacts with attentional mechanisms reflects a fundamental and important question in cognitive neuroscience. In the present study, we will be examining visual WM for objects that possess a conjunction of multiple features. Such objects require active bindings between the features of the object, and this binding process has been proposed to be attentionally demanding and highly capacity limited (Treisman, 1998; Wheeler & Treisman, 2002) .
A common paradigm used to study visual WM is the change detection paradigm (e.g., Luck & Vogel, 1997) . This paradigm involves a brief presentation of a memory array (consisting of a set of objects), followed by a retention interval (often about 1 s), and then a test array. Participants indicate whether the test array is identical or different to the remembered memory array. Perfor- * Corresponding author.
E-mail address: rluria@uoregon.edu (R. Luria). mance in the change detection task is typically very high when up to 3-4 items are remembered, and then declines as more items are added to the memory array.
Accuracy in this task is frequently transformed to an index (i.e., K) that reflects how many items are represented in visual WM based on formulas developed by Pashler (1988) and Cowan (2001) . The underlying assumption is that accuracy in the change detection task reflects WM capacity during the maintenance stage. Note, however, that the paradigm also involves a perceptual encoding stage and a comparison stage. Consequently, poor behavioral performance could be the result of insufficient encoding or errors that arise at the comparison stage, and not exclusively the maintenance stage. Luck and Vogel (1997) argued that performance during their change detection task was primarily determined by limitations arising during the maintenance stage because they used perceptually simple stimuli, limited the number decisions at test, and conducted several control experiments aimed at ruling out limits at stages other than maintenance.
Object-based WM
Using the change detection paradigm, Luck and Vogel (1997) demonstrated that performance was identical for objects that had only a single feature (e.g., a color) relative to objects that had multiple features (e.g., color and orientation). They argued that objects, and not features, are the building blocks of visual WM. Subsequently, this integrated object account has also been sup-
